
Supplement

Price Index for New One-Family Houses Sold, 1963 to 1967

INfROOOCTION used to adjust for this 1IK:rease in size am e~ip-
ment was to identify the characteristics of houses
which were considered to be the mOSt important
determinants of price differentials and to use the
proportions of lkJUses having these characteristics
in the 1964-65 pericxi as weights in computing the
index. Thus, the iMex reflects the change over
time in the price of ha1ses havingaconstant -mfx8
of these characteristics.

This repon presents the Bureau of the Census
new annual index of the price of new one-family
}X)Uses sold during'the years 1963 to 1967. The
index is computed on the base 1963-100 aM shows
an i1¥:rease of abcx1t 10 percem for the 4-year
period, with annual gains of 1.1, 2.4, 3.0, am 3.8
points, respectively. (1963 was selected as the
base year because this was the first year for
which sufficient data were available to COO1plte the
index.) The index is computed from data collected
by the Bureau of the Census in the Hooslng Sales
Survey, which provides dats on the sales prices
am selected characteristics of a national sample
of new one-family }X)Uses lxlilt' for sale aM sold
during the years 1963 to 1967.

The 8 hcxIse characteristics used In this analysis
are as follows: SiZe of house (In terms of floor
area); number of stOries; mmlber of bathrooms;
presence or abserx:e of central air conditioning;
type of parking facility (garage or no garage);
~ of foundation (basentent or no basement); geo-
graph1clocattOl1 (in terms of 12 geographic areas);
metropolitan location (inside or outside a standard
metropolitan statistical area). There are many
other b(XI$e characteristics for which data are not
currently available am for which correspolxiing
adjustments are not now possible. The effects of
some of these other characteristics are felt to be
minor relative to the effects of the 8 character-
istics which are used In computing the ilxtex, sirx:e
the former may be correlated with and, to some
extent, accoumed for indirectly by the latter. For
example, limited tests with data on the irx:idence
of 5 household appliances (stoves, refrigerators,
washers, dryers, and dishwashers) in MW houses
have indicated that, although the effects on the price
level of individual houses are sometimes substan-
tial, the effects of the presence of these appliances
on the price iOOex are Mgligible. There are
additional characteristics, however, which may
have significant effects (such as the prirx:ipal
exterior wall material, whether the house is a de-
tached or row house, and the type of heating system
used), and data wUI be gathered in the future to
test these effects.

INDEX OF THE PRICE OF NEW ONE.FAMILY HOUSES
SOLD, INCLUDING VALUE OF SITE, 1963 TO 1967

(1963=100)

For ~rposes of calculating a physical ootput
(or constant dollars) series for residential con-
struction. a price iMex is needed which excludes
site value. On an interim basis, the Bureau of
the Census plans to derive a price iMex for new
houses excluding site value, using adjustments
drawn frmn site value data for new houses with
mongages insured by the FederalHoosingAdmini-
stratlon, which constitUte 20 percent of new hcXIses
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This is an iIKIex of the total sales price Of new
one-family lnlses built for sale aM sold. The
sales price includes the value of the site on which
the boose is built, Since this is an il.Jex of sales
prices, it reflects not only changes in costs of
labor, materials, aM ]aD:I, aM selling expense,
but also changes in productivity aoo profit margins
in residential construction. The iOOex is designed
to measure annual changes in the total sales prices
of inlses with the same composition of c.haracter-
istics atxf not changes in any particular component,

The average of actual sales prices of all new
one-family houses sold increased aboIt 24 perce...
over this 4-year period. Since much of this in-
crease was due to a shift to larger hooses with
more eCJ1fpmem, it was necessary to adjust for
this shift in computing the price il.Jex. The device
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been selected as those which account for a signifi-
cant amount of price variability. It should be noted
that there are other characteristics for which data
are oot presently available that may be important
price determinants, particularly:

sold. The interim index is scheduled to be intro-
duced into the constant dollar series for value in
place which will' be published in Construction
Report, Series C30-68-6 .Value of New Construc-
tion Put in Place- (copies available from U.S.
Government Printing Office, Washington, D.C.
20402, price 10 cents) to be issued in August.

This is the first in a series of price iOOexes for
various categories of construction which the Bureau
of the Census plans to develop and publish. The
long-range goal of this program is to provide
adequate price deflators for all categories of
construction for which monthly estimates of value
of new construction put in place are published by
the Bureau of the Census.

COMPUTATION OF THE CENSUS PRICE INDEX
FOR NEW ONE-FAMILY HOUSES

There are two major problems in deriving a
price index for new one-family houses: (1) the
separation of .pure price- changes from changes
in the . quality'" of houses and (2) the separation

of value of site from the price of the house itself.
Clearly, indexes of house prices both including and
excluding site value are desirable. The Bureau of
the Census is currently publishing only an index
including site value, since the necessary data are
not yet available to compute an index excluding site
value. As noted in the introduction, the feasibility
of collecting site value data as part of the Housing
Sales Survey is currently being studied.

1. Value of site
2. Principal type of exterior wall material
3. Whether the house is a detached or row house

(or townhouse)
4. Type of heating system used
5. Presence of one or more fireplaces.

The feasibility of collecting data on these charac-
teristics as part of the Housing Sales Survey is
currently being studied.

Of the 8 . characteristics. listed in table I,
there are 2 (geographic location and metropolitan
location) which are not directly idemifiable as
hOuse characteristics hIt rather are indicative of
characteristics which cannot presently be measured
directly. Research to date has indicated that the
inclusion of the characteristics listed below, in
addition to the 8 characteristics listed in table I,
does not seem to improve the regression results
significantly:

There are several important characteristics of
a house which cause it to be more expensive or
less expensive than another house built during the
same time period. Since there has been a shift
toward larger houses with more equipment during
the period under consideration (1963 to 1967), it is
necessary to identify these characteristics aOO esti-
mate their effects on house prices if a measure of
.pure price- change during this period is to be
developed. The estimating method chosen for this
analysis is that of regressing the sales price of
the house on its major characteristics to determine
the relative importance of these selected charac-
teristics. This method of measuring c,1a1ity change
was first applied to price iIxiex analysis by Court
in 1938 in a study of automobile prices (reference
7). More recently, this method has been applied
to various groups of price data, including auto-
mobiles by Griliches (reference 19) and various
consumer durables by Gavett (reference 15). The
work by Brown (reference 4) on Federal Housing
Administration house prices formed the background
for the research currently under way at the Bureau
of the Census.

1. Number of rooms
2. Number of bedrooms
3. Inclusion of any or all of the following appli-

ances in the sale price:
a. Washer
b. Dryer
c. Refrigerator
d. Stove
e. Dishwasher.

Available evidence iIXiicates that inclusion ofnum-
ber of rooms am/or number of bedrooms does not
improve the results because these characteristics
are highly correlated with size of house am mmber
of bathrooms. Likewise, the price variability
explained by the 5 appliances listed above seems
to be adeqlately explained by the 8 chosen
characteristics.

The 8 characteristics given in table 1 are divided
into categories for the purpose of price index
analysis. Thus, each house is classified by its
location in one of 12 geographic areas,.- whether
or not it has a garage, whether or not it has a
basement, etc. Each of these 8 characteristics is
treated qualitatively; Le., each category is treated
as a *dummy. indepeooent variable in the re-
gression. Thus, a particular independent variablewill have a value of * one. if a particular house
falls into its category aoo 8zero. otherwise. One
category from each characteristic must be omitted
from the regression to avoid an overdetermined
system, as noted in table 1.

There are obviously a great many character-
istics of a house which determine its price. From
the information available in the Housing Sales
Survey, the 8 characteristics listed in table 1 have
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After the categories of tnIse characteristics

have been defIned and their regresaion coefficients
have been estimated, index numbers are computed
as follows:

The form of me regression e~tion is as follows:

Yi. bo+ bl ~ + b2 X2i + --- + b27 X27i + ei

(1 . 1, ---, n), where Y i is the price of house i;

bo 18 the constant term in the regression;

bl' br ---, b27 are the regression coefficients

.t P ~4-65 ,
I . I"P__O- -
N .t P 63"'64-65

corre8p)ooing to the 27 categories included in

the regression eCJl8t1on;

XJi eCJl81s 1 if house iis in category J aoo e(Jlals

where ~is the index value for year N,

P N's are the regression coefficients for the

categories in year N,

P 63's are the regression coefficients for the

categories In the base year (1963),0 od)erwisei

e. is me -error- or -residual- term in the re- ~4-65'S are the proportions of houses repre-

sented in the categories in the weighting periOOgresslon e~t1on;

(1964-65)D is the number of edited observations in the

The summations are made over all the categories
represented 10 the regression e~tion.

year wmer consideration. (A separate re-

gresslon was run for each year, with n varying

from aIxxIt 8900 to 1963 to aIxxIt6900!n 1966.) This index is the Laspeyres (fixed weight) type
with weightS as defined above am as sOOwn in table
1. The 1964-65 period was chosen as the weight-
ing period because it was felt that these years
were the most representative of residential con-
struction patterns since 1963. 1963 was selected
as the base year. since this was the first year for
which CODlpltation of the index was possible.

The regressions for each of the 5 years ulxler con-
sideration produced a coefficient of determination

2(R ) of ~t .70. Thus, this analysis explains
~t 70 percent of the price variability in the
Inlses included in the Hoos1ng Sales Survey.

The constant term in the regression represents
the estimated price of a house represented by the
omitted categories for each of the 8 characteris-
tics. The coefficients of the independent variables
corresponding to those categories which are not
represented in the regression constant are bxtic-
ative of the relative importance of these categories
in explaining variability in house prices. If it were
possible to completely specify all the Statistically
independent characteristic8 of a product which
cause it to differ in price from the -basic. version
of the product and these cOtlld be explained by a
strict linear relationship, the regression coeffi-
cients would represent estimated unit prices of the
characteristics. This is obviously not the case in
8ingle-family houses. since there are many inter-
related factors which influence the pricing of a
house. What has been done in this case is to isolate
the available characteristics which are considered
to be the most important causes of price differ-
entials and estimate measures of their relative
importance.

The computation procedure outlined aOOve pro-
duces the same resulta as another procedure, which
may also serve to illustrate the logic underlying
the calculation of the jndex numbers. The ~
numbers may be considered as based upon prices of
groups of houses, the houses in each group being
identical with respect to the 8 characterlst1cs used
in the regression analysts. (In theory, there could
be 15,552 such groups. Actually, the number of
groups is much smaller, because houses with many
of the possible combinations of characteristics are
not found in practice. For example, there were
about 1,400 of these groups represented in the
1963 data.) An estilnated price for each group of
houses with identical characteristics is obtained
from the regression equation (this 1s not necessarily
identical to the actual average price of the houses
in the group). These estimated prices are then
combined into index numbers, using as weights the
proportions of houses in the groups.
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Table 1. HOUSING CHARACTERISTICS AND CATEGORIES USED IN
CONSTRUCTION PRICE ANALYSIS

pefinitions of the characteristics are given in supplement ~~~!_~cluded in each of the 12 Jlographic areas are listed in supplement B.)

1964-65
proportioos
(percent)

1964-65
proplXtions
(percent)

Characteristics and categ>ries Characteristics and categories

5. TYP8 of parkiDg facility

Garagel No garage

Size of house (floor area)

Area 1 (less than 1,000 8quare feet~..
Area 2 (1,000 to 1,199 square feet) ..
Area 3 (1,200 to 1,399 square feet)...
Area 4 (1,400 to 1,599 square feet)...
Area, (1,600 to 1,799 square feet)...
Area 6 (1,800 ~ 1,999 square teet)...
Area 7 (2,000 to 2,199 square teet)...
Area 8 (2,200 to 2,399 square teet)...
Area 9 (2,400 square feet or mre)

10
20
18
13
11

9
b
4
5

684
n:4

40.9
59.1

6
7

16,
...

16.
7.
2.

lO.
3.
2.
2.

16.

N~ber of stories

l-story1 Split-level 2 stories or IIX>re

R'~.
1'.6

6. Type of fOlJDdation

Basement No basementl 7. Ge~raphic location

New England Middle Atlanticl East North Central West North Central South Atlantic (except Florida) Florida East South Central West South Central ~tain (except Arisooa end Nevada)...

Arizona end Nevada Pacific (except California end Hawai~).

California end Hawaii

~. Nu.berof'ba~

Less than 11/2 bathrooms 11/2 or 2 batbrooms~ 2 bathrooms or more Central air coodi tioniIW

Present ~

Not present ~

23.2
61.0
IS.S

8. Hetropolitan location

Inside an S).f3Al Outside an ~~.,77.' 7.5.4
2/..6

IVariable omitted from tJ18 regressioo equations

'.2

.9

.4
..8
.6
.1

.8

.2

.0

.0

.,

.6

.2

.2

.,

.8

.6

.0

.7

.,
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Supplement A. Variables Used For Construction Price Analysis

Dependent Variable: The sales price of the house
(Including value of site) is the price agreed ulKJD
between the ooyer and seller at the time the first
sales contract is signed or deposit is made for the
house. The in1ses included in the regressions for
a panicular time period are those reponed as sold
during that period (whether or not the house has
been started). Only houses oont for sale are in-
cluded; i.e., ~s IxIUt for rent or for the exclu-
sive use of the owner are excluded. (See reference
28.)

Independent Variables:

1. Size of 00use (floor area),

Floor area (based on exterior dimensions) in-
cludes all areas with finished walls, floors, and
ceilings, including such finished areas in base-
ments aM attics. Where floor area for a hou~ is
reported in interior dimensions, the figure is
converted to exterior dimensions by multiplying
by a stsndard cooversion factor of 1.08. For
~ses of this analysis, a standard factor of
1.04 is used to convert figures to exterior
dimensions where it is not known whether the
reported area is based on exterior or interior
dimensions. After conversion to exterior dimen-
sions, the reported areas are grouped into nine
categories with -less than 1.<XX> square feet- as
the lowest, -2,400 square feet or more8 as the
highest, and seven intermediate categories with
200 square-foot intervals.

1 1/2 bathrooms, 1 1/2 or 2 bathrooms, 2 bath-
rooms or more.

4. Central air corM:I1tionlng.

This refers to whether the house did or did not
have central air conditiooing at the time it was
ooUt.
5. Type of parking facUity.
For die PUrJK)8e of this analysis, houses are
divided into tWO categories: those having a
garage (for one or more cars), those having no
garage (inclooing houses with c4r}X)rtS).

6. Type of foundation.
For die PUrJX>8e of this analysis, houses are
divided into tWO categories: those having a full
or partial basement, those ooUt on a slab or
having only crawl space.
7. Geographic location.
The Housing sales Survey covers sales of houses
in a national sample of laDi areas. The ge0-
graphic areas used for die regressions are
given in supplement B. These particular areas
were chosen because it was felt that this was die
finest breakoown possible for isolating ge0-
graphic price differentials.
8. MetrOlX>litan location.
Whether or not the house is in a standard
metropolitan statistical area is determined by
die 1960 deflnitiOD of SMSA's (see reference 27).

Weighta: The regressions in this analysis are
weighted regressions, using weights based on the
sampling rates used in die Hoosing sales Survey.

Editing: The houses roUt for sale which are
inclooed in the Housing sales Survey are edited for
this analysis using a two-stage procedure. First,
those houses for which the sales price or any of
the eight characteristics are DOt reported are
rejected. SecoOO, the reported figures on sales
price aid floor area are checked for extremeness.
Houses falling outside the following three sets of
limits are excluded:

Number of stories.

For the purp>se of this analysis, tnlses are
divided into categories of 1-story, 2 stories or
more, and split-level. The 1-story category
inc11Mles a small number of houses which are
reported as having 1 1/2 stories. A split-level
house is generally considered as one having
floors on more than one level when the differ-
ence in ~~ floor levels is less than one story.
Distinctions between half stories and split-levels
may vary slightly from region to region.

Price per square foot of'
floor er.3. Number of bathrooms. Price per hO18e

Upper limitA full bathroom is defined to include a toilet,
a basin, and a bathtub aM/or srower, while a
half-bathroom is defined to incltxle a toilet and
a basin. For purposes of this analysts, houses
are grouped into three categories: less than

$18.00
3>.00
25.00

!.eBB tI8D s~,(XX).
,~,(XX) to $19,999
'20,(XX) or .xoe...
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